RdDM pathway. As shown in Figure 6A , MBD7 bound to these four regions. MBD7
6 did not bind to AT1G42980 (a gene without nearby transposons, targeted by RdDM), 7 whose methylation was increased by ros1-1, ros4, and ros5-1 mutations but not by the 8 mbd7 mutation. The AT5G30942 locus is localized in the middle of a TE-rich region 9 that has a high density of DNA methylation and that is in the chromocenter of 1 0 chromosome V, and that is targeted by DDM1 pathway; MBD7 bound to this locus 1 1
( Figure 6A ), although DNA methylation in AT5G30942 was not changed by mbd7,
ros1-1, ros4, or ros5-1 mutations ( Figure 6B ). Perhaps MBD7 targets AT5G30942 but methylation density is lower than in AT5G30942, and its DNA methylation was not 1 7
changed by mbd7, ros1-1, ros4, or ros5-1 mutations ( Figure 6B ). MBD7 did not bind 1 8
to AT1G10950 ( Figure 6A ). As negative controls, MBD7 did not bind to AT1G10260 1 9 or ACTIN2 loci that lacked DNA methylation. These results suggest that MBD7 binds 2 0 to genomic regions with high densities of DNA methylation and might target loci in 2 1 addition to those detected by the whole-genome bisulfite sequencing. Active DNA demethylation is carried out by DNA demethylases in the ROS1 protein family through a base excision-repair pathway (Zhu, 2009; Gong and Zhu, 2011) .
5
However, how these DNA demethylases are recruited to the specific target regions for 2 6
removal of DNA methylation is not known. Previous studies suggest that 2 7
ROS4/IDM1 interacts with ROS5/IDM2, which regulates H3K18 acetylation, and 2 8
creates a favorable chromatin environment for recruiting of ROS1 (Li et al., 2012;  1 1 Qian et al., 2012; Qian et al., 2014; Zhao et al., 2014) . By using the same genetic 1 screen that was used to isolate the ros4 and ros5 mutants, we identified MBD7, a 2 methyl-CpG-binding domain protein in the current study. MBD7 physically interacts 3 with ROS5/IDM2, and previous studies indicated that ROS5/IDM2 also interacts with 4 IDM1 (Qian et al., 2014; Zhao et al., 2014) and that ROS1 is in the same complex as 5 ROS5/IDM2 (Zhao et al., 2014) . These related proteins evidently target some 6 common genomic sites for active DNA demethylation because any mutation in these 7 four genes increases the DNA methylation in some common sites, and because the DNA methylation in mbd7 is not changed, and MBD7 does not bind to this locus, but
DNA methylation is increased in ros5-1, ros4 and ros1-1 mutants. It is speculated that targeted by different proteins needs further exploring.
8
Our study indicates that MBD7 prefers to target the genomic regions with high to mammalian systems (Fournier et al., 2012) .
1 7
Materials and Methods

8
Plant Materials and Mutant Screening.
9
All mutants used in this study are in Arabidopsis thaliana C24 background, which were selected and analyzed for their kanamycin phenotypes. All primers used in this 7 study are listed in Table S3 . RNAs were extracted from 7-d-old seedlings by use of Trizol reagent (Invitrogen).
1
The reverse-transcribed cDNAs were used for real-time RT-PCR in SYBR Green
Master Mix (Takara) on a Step One Plus machine (Applied Biosystems). Primers specific for each gene are listed in Table S3 . ACTIN was used as an internal control. The MBD7 promoter region (from -2643 to -1 bp) and the GUS coding region were 1 6
cloned into the pCAMBIA1391 vector. Then the recombinant plasmid was GV3101. Histochemical GUS staining was performed on the T2 homozygous 1 9 transgenic plants as previously described (Xia et al., 2006) .
Bisulfite Sequencing
Genomic DNA was extracted from 7-d-old seedlings, and about 500 ng was treated specific primers listed in Table S3 . The PCR products were cloned into the pMD18-T 2 5
vector (Takara), and at least 15 independent clones of each sample were sequenced for 2 6 each region. to 0.1%. The immunoprecipitated products were then detected by western blot. The full-length cDNA of MBD7 was fused with NLUC in the pCAMBIA vector. The CLUC-PUB13ARM constructs were prepared as previously described (Lu et al., a CCD camera (1300B; Roper).
0
Protein Purification and Pull-down Assay
To prepare the purified GST-MBD7 protein, the GST in the pGEX4T-1 vector was
fused with the full-length cDNA of MBD7; the construct was then transformed into E.
coli BL21 cells. Constructs of HiS-ROS5 and His-PYR1 in the pET30a vector were Tris-HCl, pH 7.5, 250 mM NaCl, 0.1% Nonidet P-40, 1 mM PMSF). After incubating 2 7
at 4 ºC overnight, each binding system was treated with 1 mL of binding buffer and were detected by western blot using GST or His antibodies.
5
Yeast Two-Hybrid Assay 6 We used the pGADT7 and pGBKT7 vectors for the yeast two-hybrid assay. is required for interaction with ROS5, we generated two truncated MBD7 constructs: The reads obtained from sequencing were cleaned with SolexaQA software (Cox Ten-day-old seedlings of wild-type C24 and its transgenic lines generated from the 6 transformation of Pro35S:MBD7-GFP were used for ChIP assays as described each qPCR reaction with the specific primers listed in Table S3 .
0
Colocalization of MBD7 and ROS5
1
The full-length cDNA of MBD7 was fused with GFP under control of the 35S 1 2
promoter, and the construct was cloned into a modified pCAMBIA1300 vector. A procedures of transient expression in tobacco and image acquisition were also The gene accession numbers used in this study are AT5G59800 (MBD7), AT2G36490 Omnibus database with the accession number SRP051989. The following materials are available in the online version of this article.
5
Supplemental Table S1 . Hyper-DMRs in mbd7.
6
Supplemental Table S2 . The genomic locations of hyper-DMRs in mbd7
Supplemental Table S3 . Primers used in this study. and the wild type (C24). 1 9 
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The red points on the bar under the diagrams represent the chromocenters of 6 different chromosomes.
